The possibility that progesterone could influence breathing was first suggested by studies investigating the respiration of pregnant women. In 1912 Leimdorfer, Novak and Porges (1) found that the alveolar concentration of CO2 was lower in pregnant women than it was in the same individuals when they were not.pregnant. These observations were amplified and confirmed in 1915 by Hasselbalch and Gammeltoft (2). Beginning in 1947, Dbring, Heerhaber and co-workers (3-5) investigated the effect of pregnancy in lowering the alveolar CO2 tension and later extended the studies to measurements of CO, tension made during the normal menstrual cycle. They were able to show that the alveolar CO2 tension was depressed in the luteal phase of the cycle and that if pregnancy occurred this depression continued throughout gestation, rising shortly after delivery. This suggested to them that progesterone might play a role in the genesis of the decrease in alveolar CO2 tension and they were able to show that 50 mg. of progesterone given intramuscularly to normal men caused a stimulus to breathing which reached its maximum about 12 hours after injection.
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Persistent hypercapnia is a frequent finding in the terminal stages of chronic pulmonary disease. Present long-term methods for lowering this analogues of progesterone have also been investigated.
METHODS
Patients were selected whose diagnosis of emphysema was established on the basis of the typical history, physical and radiological signs of chronic obstructive disease of the lungs, plus changes of an elevated arterial CO2 tension. All patients continued to have significant respiratory symptoms in spite of intensive bronchodilator therapy. They had been in the hospital at least three weeks before the first control values were obtained and during this period had reached their maximum response to ordinary therapeutic measures as judged by the stability of their clinical condition and by measurements of timed vital capacity and maximum breathing capacity. Thus they were in a stable enough condition to allow demonstration of the hormonal effects on the respiration without the necessity of other changes in their therapy.
The subjects were studied when they were lying in the supine position, approximately two hours after a light breakfast. No special attempt was made to have them completely basal, but they were all thoroughly familiar with the procedure and it is believed that anxiety was minimal. An arterial needle was introduced into a brachial artery, after which a five minute rest period was allowed for the patients to become stable. Their expired gas was then collected over a three minute period and, during the second minute, arterial blood samples were taken. The arterial pH was determined immediately in a Cambridge Model R pH meter with a constant temperature electrode set at 370 C. Simultaneous samples agreed within 0.02 pH unit. Whole blood CO2 content was determined according to the method of Van Slyke and Neill (6) and the pCO, was determined by the nomograph of Singer and Hastings (7). The expired gas was analyzed for oxygen and carbon dioxide with the Scholander microanalyzer. Duplicates agreed within 0.04 per cent. The Bohr equation was used to calculate the physiological dead space, and the alveolar ventilation was estimated by the equation 'VA = f (VT -VD).1 Estimates of total vital capacity with one and two second fractions were carried out with a Collins respirometer, using standard methods.
In some instances, arterial pCO2 was determined by the rebreathing method of Hackney, Sears and Collier (8 On the basis of a theoretical analysis, Otis (12) has related the alveolar CO2 tension to the work of breathing and the minute ventilation. As the ventilation increases, a point is reached when it is no longer effective in lowering the alveolar CO2 tension because the increased volume of CO2 produced by the increased work of breathing cannot be eliminated by the ventilation. With the increased work of breathing that exists in emphysema, this point at which ventilation ceases to be effective in lowering CO2 tension is shifted to lower values than in the normal subject. Presumably this point would vary with the degree of emphysema. Since, in the present study, the arterial CO, tension fell and the arterial pH increased, progesterone caused an increase in effective ventilation.
Aspirin added to progesterone in Patient 3, as shown in Figure 3 , caused a marked further augmentation in ventilation over and above the increase in resting level produced by the hormone alone, but brought about only a 2 mm. Hg fall in Paco2. However, aspirin caused a sharp rise in CO2 production and this may have canceled the effect of hyperventilation in so far as lowering the arterial CO2 tension was concerned. The ability of aspirin to lower the Paco2 in hypercapnia has been claimed by some (13) and disputed by others (14) . It is of interest that in another study in this laboratory, on individuals without heart or lung disease, progesterone produced approximately the same decline in alveolar CO2 tension as did aspirin, 2 Gm. every six hours (15) .
Riley (16) tain the CO2 tension in the normal range. This adjustment to hypercapnia reduces the oxygen consumption necessary for ventilation and leaves more for nonventilatory work. Riley thus stresses the value of reducing the work of breathing to lower the hypercapnia associated with emphysema. However, this is an adjustment which the patient makes at some detriment to his overall condition because of the well known cerebral depressant effects caused by an elevated arterial CO2 tension.
On the basis of preliminary studies it would appear that the effect of progesterone on ventilation is not solely the result of progestational activity, because anhydrohydroxyprogesterone and 19 nor-ethinyl-testosterone, both of which were employed in doses known to have marked progestational activity, were ineffective. The structural formulas of the hormonal compounds employed are given in Figure 4 . Apparently the ethinyl group inactivates the respiratory effects seen with progesterone itself. Also, it appears that alterations of the molecular structure at other sites can abolish the effect; e.g., substituting a double bond in the 1, 2 position. However, more subjects should be studied with these three compounds before a definite statement can be made as to their activity.
Conclusions on the exact mode of action of progesterone are not possible from this study. Robin 
